We describe Ochthebius (Enicocerus) aguilerai sp.n. from central Iberia. There are few consistent differences in external morphology among species of the group, but characters of the aedeagus allow the unequivocal recognition of the new species. A molecular phylogeny of the European species of subgenus Enicocerus based on fragments of four mitochondrial and two nuclear genes recognised O. aguilerai sp.n. as sister to the remaining species of the O. exsculptus group, which according to molecular clock estimations seems to have an Iberian origin in the Late Miocene (Tortonian). There are two genetically distinct lineages within O. exsculptus, one in South Spain and a second from the Pyrenees to Ireland, but the lack of consistent morphological differences between them, and the incomplete sampling of other Iberian populations of the species, prevents the recognition of distinct taxa.
Introduction

Enicocerus
Stephens is currently considered a subgenus of Ochthebius Leach (Coleoptera, Hydraenidae) (e.g. Jäch 1992 Jäch , 2004 , although it has been treated as genus by different authors (e.g. Perkins 1997; Hansen 1998) , including Stephens (1829) in his original decription. Enicocerus has been traditionally divided in two groups of species, one distributed in the Westerm Palaearctic (Europe and Middle East), including the type species Ochthebius exsculptus Germar; and a second in the Himalayas and East Asia (Jäch 2004) . The latter was excluded from Enicocerus by Skale & Jäch (2009) (see also Jäch 1992) , as they do not share some of the putative synapomorphies of the Western Palaearctic clade: cup-shaped second antennal segment, short postocular brush-like setae and ocelli almost contiguous with the eyes (Skale & Jäch 2009 ). Molecular data agree with the inclusion of the Eastern clade within Ochthebius s.str., not closely related to Enicocerus (I. Ribera, unpublished data). The western clade was revised by Jäch (1992) , and two new species from Iran and Greece have recently been added (Skale & Jäch 2009 and Ferro 2008 respectively) . In total, it currently includes 14 species from West Iberia to Iran, being conspicuously absent from northern Africa (Jäch 2004; Ferro 2008; Skale & Jäch 2009) .
In this work we describe a new species of Enicocerus in its restricted sense (i. (Jäch 1992) . All species share a very similar external morphology, and the same general structure of the aedeagus (Jäch 1992) . We also provide a phylogeny inferred from molecular data, including all species of the O. exsculptus group (as defined above) plus some other representatives of the genus as outgroups.
Molecular methods
Taxon sampling, DNA extraction and sequencing Specimens were preserved in absolute ethanol in the field (Table 1) . Extractions of single specimens were non-destructive, using a standard phenol-chloroform method or the DNeasy Tissue Kit (Qiagen GmbH, Hilden, Germany). Vouchers and DNA samples are kept in the collections of the Museo Nacional de Ciencias Naturales, Madrid (MNCN) and the Institut of Evolutionary Biology, Barcelona (IBE).
We (Jäch 1992) .
We amplified fragments of six genes, four mitochondrial and two nuclear: 3' end of cox1; 5' end of rrnL; full tRNA-Leu; 5' end of nad1; 5' end of SSU; and an internal fragment of LSU (see Table 2 for primers used, and Ribera et al. 2002 for general PCR conditions). Sequences were assembled and edited using Sequencher TM 4.1.4 (Gene Codes, Inc., Ann Arbor, MI). New sequences have been deposited in GenBank (NCBI) with Accession Numbers GU143725-GU143783 (Table 1) .
Phylogenetic analyses
We aligned the sequences using the MAFFT online v.6 and the Q-INS-i algorithm (Katoh & Toh 2008) , a progressive pair-wise method with secondary refinement. Bayesian analyses were conducted on a combined data matrix with MrBayes 3.1.2 (Huelsenbeck & Ronquist 2001) , which runs two independent, simultaneous analyses, using six partitions corresponding to the six genes and with a GTR+I+Γ evolutionary model. MrBayes ran for 6x10^6 generations using default values, saving trees at each 500 th generation. "Burn-in" values were established after visual examination of a plot of the standard deviation of the split frequencies between two simultaneous runs.
We also conducted maximum likelihood searches in Garli v.0.951 (www.bio.utexas.edu/faculty/antisense/ garli/Garli.html), which uses genetic algorithms (Zwickl 2006) , with an estimated GTR+I+Γ model for the combined sequence and the default settings. Support was measured with 1,000 bootstrap replicates, reducing the number of generations without improving the topology necessary to complete each replicate to 5,000. We did an additional analyses with Garli using the nuclear sequence only (SSU and LSU fragments), to check for possible incongruence between the nuclear and mitochondrial datasets.
Estimation of the ages of diversification
To calibrate the tree we use molecular clock-methods, with a combined rate for the mitochondrial genes of 2% per MY, based on a calibration using the separation between the Sardinian and the continental lineages of a related group of Coleoptera (Leiodidae, Cholevidae, Leptodirini; Ribera et al. 2010) . To obtain an ultrametric tree we used Bayesian estimations as implemented in Beast 1.4.7 (Drummond & Rambaut 2007) with a matrix including only specimens with the complete sequence for both mitochondrial genes (Table 1) . Well supported nodes according to the results with the combined data were constrained to be monophyletic (see below), and a GTR+I+Γ model was enforced with an uncorrelated lognormal relaxed clock and a Yule process speciation model. Priors and other parameters were left with default values, with the exception of the prior of the evolutionary rate, which was set to a normal distribution with mean of 0.01 substitutions/site/MY and a standard deviation of 0.001 (i.e. a 95% confidence interval of 0.0084 and 0.0116). The results of two independent runs were merged with Tracer v1.4 and TreeAnnotator v1.4.7 (Drummond & Rambaut 2007) . Table 1 for details of the localities. Scale bar, 0.25 mm. proportionally smaller aedeagus, but in any case, and due to the large overlap between species, these would be statistichal trends without diagnostic value. Ochthebius aguilerai sp.n. seems to be in some characters closer to the Central European O. halbherri. Both species share an aedeagus with a dorsally constricted main piece, ending in a narrow apex, although both species can be easily distinguished by the shape of the apex of the median lobe (see Jäch 1992: Fig. 8 ). The female tergite X is also similar in both species (see Jäch 1992: Fig. 4) , although the apical protuberance is distinctly less developed in O. aguilerai sp.n.
Molecular phylogeny of the species of the Ochthebius (Enicocerus) exsculptus group
Both reconstructing methods (Bayesian probabilities and ML genetic algorithms) produced the same topology, with good support for most nodes (Fig. 20) . The O. (Enicocerus) exsculptus species group as defined here is monophyletic and sister (among the species included in the study) to O. gibbosus, with very strong support both for the combined and the nuclear datasets. Ochthebius gibbosus is a very distinct species, externally clearly differentiated from the species of the O. exsculptus group by its smaller size (1.2-1.6 mm) and non-metallic colouration (Jäch 1992 ). It does not have sexual dimorphism in the shape of the pronotum and the labrum is only slightly emarginated. Table 1 for the localities of the specimens (PYR, Pyrenees, IRL, Ireland; SN, Sierra Nevada; ALB, Albacete). FIGURE 21. Ultrametric tree obtained with Beast and the mitochondrial sequences, with a molecular rate of 2% MY. The topology was constrained to be equal to that obtained with the combined dataset in MrBayes (Fig. 20) . Number in nodes, estimated age (MY); blue bars in nodes, 95% confidence interval. See Table 1 There was a clear genetic separation between the south Iberian populations of O. exsculptus (Sierra Nevada and the mountains of Segura and Cazorla) and the populations north of the Ebro (Pyrenees and Ireland). We failed to find consistent morphological differences between these two clades, although the southern populations seem to have a smaller aedeagus, more curved dorsally and with a stronger preapical sinuation that in the northern populations (Figs 7-10 ). This lack of clear morphological differences, together with the lack of genetic data of intermediate populations in the Iberian system (d 'Orchymont 1941 , Valladares et al. 2000 and Teruel, Beceite, Riu Matarranya, 17.7.1997 and 18.4.1998 and south Spain west of Sierra Nevada (Rosenhauer 1859; Jäch et al. 1999) (Fig. 17) , prevent us from naming the southern populations as a distinct taxa.
According to the estimations using the mitochondrial sequence and a molecular evolutionary rate of 2% per MY, the origin of the O. exsculptus group, and the split of O. aguilerai sp.n. from its sisters, dates back to ca. 10 MY, in the Tortonian. This is in sharp contrast with the recent, Pleistocene origin of most of the Iberian endemics in the family Dytiscidae (Ribera & Vogler 2004) . In contrast, the genetic separation between the populations in Gredos and Guadarrama are very recent, not older that late Pleistocene (ca. 150,000 years). The separation between the southern and northern lineages within O. exsculptus date back to the PliocenePleistocene transition (ca. 3 MY), while the divergence within each of them is again more recent, the oldest being the separation between the Irish and Pyrenean specimens at ca. 400KY. The lack of material from other areas from the distributional range of O. exsculptus prevents further interpretation of these differences. What seems clear from our data is the taxonomic and evolutionary distinctiveness of O. aguilerai sp.n., the oldest of the extant species of the O. exsculptus group and likely to be one of the oldest and genetically most distinct endemic species of Iberian water beetles.
